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2Introduction of Sugon SI Lab



3Agenda

Assymetric Structure

• PCB Layout
• Manufacture Precision
• Component

Skew 
Simulation&Mathematic

• Simulation FD&TD
• Mathematics

FiberWeave

• FiberWeave Data
• Skew Measurement
• Case Share



4

Layout&Manufacture
Sturcture
• Differential Via Structure

• 45 angle or Arc bend
• Compensation  and Straight Line
• Backdrill Precision 

• Skew occur compensation position
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5Differential Signal and GND Structure

40-30-4030-30-30



6Differential Signal and GND Structure



7TDR and skew

Asymmetric Symmetric



8Line Skew Compensation



9Arc and 45 degree bend

Horizon：100mil
Vertical：100mil
Radius： 30mil
Inner Line and Outer Line 
difference equal to16mil



10Length Compensation Struction

测量线长度为7inch，走折线或者单根直线；Stripline  Self-Spacing is 6H；表层为7H，间
距都是20mil

DIMM Memory Routing



11Result



12Differential Via Backdrill Precision

P/N Stub:12mil P Stub:12mil
N Stub:2mil



13BackDrill difference  Mode Conversion

Red：P/N Stub 12mil Purple：P Stub 12mil
N Stub 2mil



14Connector P and N Skew

How to ensure PCB1 and 
PCB2 Skew nearly to zero？



15Cable Scd21
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Skew 
Simulation&Mathematic

• Simulation for Time Domain

• Mathematic Formula
• Simulation in time domain eye diagram
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 "Differential skew" refers to the time difference between the two 
single-ended signals in a differential pair.

Skew Definition



18Skew impact on FD

Skew

0ps

5ps

10ps

20ps

30ps

40ps

Length
：
10inch 
Material
：M6G



19Sdd21 Insertion loss



20Scd21  Diff to Comm



21Resoance Frequency



22AMI Eye

Skew 0ps 5ps 10ps 20ps 30ps 40ps

%UI 0UI 0.125UI 0.25UI 0.5UI 0.75UI 1UI



23Eye Diagram



24Skew  Formula
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Fiber Weave

• How to measure Skew
• Warp and fill
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• Case Share



26Fiber Weave

Glass and resin Dk different



27Wrap &Fill



28Different Speed Glass Type

Is Spread Glass can totally 
solve skew?



29Fiber Character

Glass pitch bundle window pitch bundle Window

1035 15.2 9.0-9.5 5.7-6.2 14.7 14.2-14.7 0-0.5

1067 14.3 9.2-9.5 4.8-5.1 14.3 13.8-14.4 0-0.5

1078 18.5 12.3-12.8 5.7-6.2 18.5 18.0-18.5 0-0.5

3313 16.4 12.0-12.5 4.2-4.7 16.1 13.7-14.2 1.9-2.4

2116 16.7 13.2-13.7 3.0-3.5 17.2 15.1-15.5 1.7-2.1

1080 16.7 12.0-12.7 4.0-4.7 21.3 14.5-15.2 6.1-6.8

1086 16.7 16.7

Warp Fill Weft



30Design Idea to hack the maximum skew in one board



31Skew TestBoard

Board Rotate 2,4,6,8,10 degree



32SAS 12G BP Channel

Horizon: 6inch, total 8inch

First 
Version

Second
Version

Stackup



33Result Compare



34One Type of 25G Serdes Link

Boardsize：14.4X16.7in



35Cross-Section



36Useful Method to degrade FiberWeave Skew

Item Method Description

1 Zig-Zag Routing 10 degree

2 WorkPanel Rotate For 25G Serdes it`s better to rotate 10 degree.

3 Stackup design Low window size pp and core

4 NE-Glass Low yarn Dk

5 Diff Pitch same as  yarn pitch Warp or Fill direction

6 WorkPanel design fill direction Low window



37Glass angle resonance consideration



谢谢！


